Abstract: Quantum chemical studies show that there is a class of carbon compounds with the general formular CL 2 where the carbon atom retains its four valence electrons as two lone pairs. The C-L bonds come from L → C donor-acceptor interactions where L is a strong σ-donor. Divalent C(0) compounds (carbones) are conceptually different from divalent C(II) compounds (carbenes) and tetravalent carbon compounds, but the bonding situation in a real molecule may be intermediate between the three archetypes. There are molecules like tetraaminoallenes which may be described in terms of two double bonds (R 2 N) 2 C=C=C(NR 2 ) 2 where the extraordinary donor strength of the dicoordinated carbon atom comes only to the fore through the interactions with protons and Lewis acids. They may be considered as "hidden divalent C(0) compounds". The donor strength of divalent C(0) molecules has been investigated by calculations of the binding energies with protons and with main-group Lewis acids and the bond dissociation energies (BDEs) of transition-metal complexes.
INTRODUCTION
The chemistry of organic compounds is mostly concerned with molecules where the tetravalent carbon atom uses all four valence electrons for chemical bonding which constitute single, double, or triple bonds in C(IV) compounds. Divalent C(II) compounds (carbenes) have played a prominent role in synthetic organic chemistry only since the ground-breaking works of Bertrand [1] and Arduengo [2] . Carbenes CR 2 have two electron-sharing bonds between carbon and the substituents R, and they possess one σ-type electron lone pair at C. Recent theoretical and experimental studies indicate that there is a promising but largely unknown class of organic compounds CL 2 where the carbon atom retains all four valence electrons in two lone-pair orbitals with σ and π symmetry, while the bonds L → C come from strong donor-acceptor interactions between a Lewis base L and the closed-shell carbon atom in the ( 1 D) s 0 p σ 2 p π⊥ 2 p π|| 0 configuration (Scheme 1) [3] . The latter species which have been termed "carbones" are divalent C(0) compounds because the carbon valence electrons are not directly involved in the C-L bonds [3] [4] [5] [6] .
The first compound with the formula CL 2 which could become synthesized is the carbodiphosphorane (CDP) C(PPh 3 ) 2 , which has been experimentally known since 1961 when it was synthesized by Ramirez et al. [7] . In the following years, CDPs became the subject of intense experimental studies and numerous compounds containing the CDP moiety could become isolated [8] . The bonding situation in CDP compounds was usually described in terms of double bonds R 3 P=C=PR 3 or the bonding was compared with carbenes or ylides [8] . The description with two lone pairs at carbon has sometimes been used but it seems that the nature of the donor-acceptor bonding R 3 P → C ← PR 3 was not fully recognized [9] . A definite statement that CDPs should be considered as molecules which belong to the general class of divalent C(0) compounds CL 2 was made for the first time in the paper by Tonner et al. [4] who analyzed the electronic structure in C(PR 3 ) 2 for various groups R. In theoretical subsequent studies we investigated the structures and bonding situation in CL 2 compounds where L = PR 3 , CO, and NHC (N-heterocyclic carbene) [3, 5, 6] . Because of the appearance of two lone-pair orbitals at the divalent C(0) atom, the compounds CL 2 are very strong Lewis bases which yield strongly bonded adducts with main-group Lewis acids and they are strongly bonded ligands in transition-metal complexes [6] . This was theoretically shown by calculating complexes where CL 2 compounds serve as electron donors. Divalent C(0) compounds are also very basic, which was shown by calculating their proton affinities [10] . The most important results about the divalent C(0) compounds and their complexes are summarized in this work.
METHODS
Geometry optimizations without symmetry constraints have been carried out using the Gaussian03 optimizer [11] together with TurboMole5 [12] energies and gradients at the BP86 [13]/def-SVP [14] (in the following, called SVP) level of theory. For the phenyl rings of PPh 3 -groups a minimal basis set has been used (benzene BS) except for the α-C atom. Stationary points were characterized as minima by calculating the Hessian matrix analytically [15] . Thermodynamic corrections and Kohn-Sham orbitals have been taken from these calculations. The standard state for all thermodynamic data is 298.15 K and 1 atm. The geometries of the parent compounds 1-6 have also been optimized at BP86/TZ2P with Amsterdam density functional (ADF) calculations [16] . Single-point energies at the BP86/def-SVP optimized geometries have been calculated with BP86 using the def2-TZVPP [17] basis set (in the following, called TZVPP). Uncontracted Slater-type orbitals (STOs) were employed as basis functions for the ADF calculations [18] . An auxiliary set of s, p, d, f, g, and h STOs was used to fit the molecular densities and to represent the Coulomb and exchange potentials accurately in each SCF cycle of the BP86/TZ2P calculations [19] . For the BP86/SVP and BP86/TZVPP calculations, the resolution-ofidentity method has been applied [20] . The natural bond order (NBO) [21] analyses have been carried out with the internal module of Gaussian03 at the BP86/TZVPP level of theory. . b Experimental values from X-ray analysis taken from ref. [41] . c Experimental values (top) from X-ray analysis taken from ref. [42] . d Experimental values (bottom) from electron diffraction taken from ref. [43] . Illuminating information about the bonding situation at the central carbon atom comes from the highest occupied molecular orbitals (HOMOs). Figure 2 shows the shape of the HOMO and the next lower-lying HOMO-1 of 1-6. Visual inspection shows that the two highest-lying MOs of 1 are a π-type (HOMO) and σ-type (HOMO-1) lone-pair orbital at C. Substitution of one PPh 3 ligand by CO yields a Lewis structure for 2 which has delocalized π-type (HOMO) and σ-type (HOMO-1) orbitals. The HOMO and HOMO-1 of the linear structures of 3 and 5 are degenerate π-orbitals which are clearly delocalized over the ligands L = CO and L = (NMe 2 ) 2 . The carbodicarbene 4 has a π-type (HOMO) and σ-type (HOMO-1) lone-pair orbital at C, but they appear to be somewhat delocalized over the NHC ligands (Fig. 2) . The HOMO of 6 is clearly a σ-type lone-pair orbital at C, but the π-type HOMO-1 is significantly delocalized over the NHC ring. The latter orbital belongs to the three occupied π-orbitals of 6 that are delocalized over the five-membered ring, which is an aromatic system [24] . We want to point out that the shape of the frontier orbitals of 1-5 nicely indicates the nature of the ligands L in the com-pounds CL 2 . The PPh 3 ligand is essentially a σ-donor and thus, there is hardly any delocalization of the π-orbitals in C(PPh 3 ) 2 (1). The ligand NHC is often compared with phosphines, and both compounds are considered to be mainly σ-donor ligands [25] . It has been shown, however, that NHC does possess some π-acceptor strength in donor-acceptor complexes [26] . This is supported by the shape of the HOMO in C(NHC) 2 (4) which shows some π-delocalization (Fig. 2) . CO and C(NMe 2 ) 2 are good π-acceptor ligands which becomes obvious when the delocalized HOMO and HOMO-1 of C(CO) 2 (3) and C[C(NMe 2 ) 2 ] (5) are considered. The linear geometries of the latter species may thus be explained with the optimal overlap of the π-orbitals of the donor and acceptor moieties. Table 2 gives the results of the NBO analysis of 1-6. Figure 3 displays the most favorable Lewis structures, which are suggested by the NBO calculations. The atomic partial charges at the central carbon atom q(C) exhibit negative values for 1-5. The dicoordinated carbon atom in C(PPh 3 ) 2 has a very large negative charge of q(C) = -1.44 which agrees with strong Ph 3 P → C σ-donation and negligible π-backdonation. The negative charge at carbon decreases significantly when the Ph 3 P ligand is substituted by CO with 1 (-1.44) > 2 (-0.96) > 3 (-0.55). It is interesting to note that the NHC ligands in 4 yield a negative charge of -0.51, which is similar to the value in 3 where the central carbon atom is bonded to the π-acceptor ligand CO. The central carbon atom in the tetraaminoallene 5 carries a small negative charge of -0.22 while the carbene carbon atom in 6 has a slightly positive charge of 0.04.
Inspection of the two-center localized orbitals, which are calculated by the NBO method shows that only 1 has two lone-pair orbitals at the central carbon atom ( Table 2 ). The best Lewis structure of carbon suboxide (2) is degenerate, possessing alternating single and triple bonds O --C≡C-C≡O + rather than double bonds, while 3 is calculated as Ph 3 P + -C≡C-O -(Figs. 3b and 3c). The NBO calculations of the carbodicarbene 4 and the tetraaminoallene 5 also do not give carbon lone-pair orbitals at the central carbon atoms (Table 2) . Rather, a bonding situation similar to allenes with two double bonds C=C=C is depicted (Figs. 3d and 3e). However, NBO calculations of 2-5 with enforced σ and π lone pairs at carbon give only slightly higher residual densities compared with the unconstrained calculation ( Table 2 ) which points toward the "hidden double lone-pair character" of these compound. The NBO analysis of 6 gives a Lewis structure with a carbon σ-type lone-pair orbital (Fig. 3) . The NBO calculation with enforcement of two carbon lone pairs gives a substantially larger residual density for 6 than the default calculation ( Table 2 ). Note that the optimal Lewis structures for 1-6 given by the NBO method always possess an electron octet that is preferred over Lewis structures, which have the least formal charges. Table 2 NBO results (BP86/TZVPP//BP86/TZ2P) for compounds 1-6. Partial charges q and orbital populations are given in electrons.
PPh a Central carbon atom.
b Atom E which is directly bonded to the central carbon atom. For 1: E = P, for 2: E = P/C; for 3-5: E = C; for 6: E = N. c Density that is left after the diagonalization step resulting in the NBOs. Given as total non-Lewis contribution in the NBO calculation. d Values in parentheses come from Lewis structures with two lone pairs at the central carbon atom, which have been enforced in the NBO calculations.
What does the analysis of the electronic structure suggest for the chemical behavior of 1-6? In the next section we will discuss the theoretical results for the proton affinities and for donor-acceptor complexes of 1-6 with main-group Lewis acids BH 3 , CO 2 , and transition-metal complexes with 1-6 as ligands.
PROTON AFFINITIES AND DONOR-ACCEPTOR COMPLEXES OF 1-6
The difference between divalent C(II) compounds (carbenes) and divalent C(0) compounds (carbones) is, that the latter possess two electron lone pairs which are therefore capable of binding two monodentate Lewis acids and thus, they should be extremely strong Lewis bases. The experimentally observed chemical reactivity indicates that CDPs are indeed strong electron donors [27] [28] [29] [30] [31] . In order to estimate the donor strength of 1-6 we calculated the geometries and the bonding energies of complexes with one and with two Lewis acids H + , BH 3 , and CO 2 . The most important geometrical variables of L 2 C-A and L 2 C-A 2 (A = H + , BH 3 , and CO 2 ) are given in Table 3 . Figure 4 shows the geometries of the complexes with BH 3 and CO 2 , which were found as equilibrium structures on the potential energy surfaces. Compounds 1-5 bind two BH 3 ligands in complexes L 2 C-(BH 3 ) 2 . The geometry optimizations of L 2 C-(CO 2 ) 2 did not give minima for tetracoordinated carbon complexes except for 1, which shows that the donor strength of the second electron lone pair of 2-4 is not large enough to bind two weak Lewis acids like CO 2 . 2 and 3 do not even bind one CO 2 molecule.
Figure 4 also gives experimental values for some compounds, which are available from the literature. The agreement between theory and experiment is generally quite good. Large differences come from substituent effects because some experimental data have been taken from substituted analogs. For a detailed discussion of the geometrical data we refer to our previous paper [6] . The most interesting aspect concerns the finding that even the carbon suboxide C(CO) 2 and the tetraaminoallene C[C(NMe 2 ) 2 ] which have a linear L-C-L moiety bind two Lewis acids BH 3 although the parent system does not exhibit lone-pair orbitals at the central carbon atom. As noted before, it takes only a little energy to distort the linear form of 3 and 4 to a bent structure. Also, the NBO analysis indicates that the latter species possess "hidden divalent C(0) character" because the Lewis structure with two electron lone pairs at carbon is only slightly less favorable than the structure with double bonds. Experimental values from X-ray analyses are given in italics. Hydrogen atoms of the phenyl rings are omitted for clarity. a Experimental values from X-ray analysis taken from ref. [32] . b Experimental values from X-ray analysis of a substituted analog taken from ref. [35] . c Experimental values from X-ray analysis taken from ref. [29] . d Experimental values from X-ray analysis of a substituted analog taken from ref. [44] .
(continues on next page) Table 4 gives the calculated bond dissociation energies (BDEs) of the complexes L 2 C-A and L 2 C-A 2 (A = H + , BH 3 , and CO 2 ). The calculated first protonation energies (PEs) of 1-6 are very large (>250 kcal/mol) except for 3, which has a PE of only 181.8 kcal/mol. The theoretical values for the second PE give rather high values for 1, 2, 4, and 5 (>125 kcal/mol) while the data for 3 (23.6 kcal/mol) and 6 (56.6 kcal/mol) are lower than for the other compounds. Note that the first and second protonation at the central carbon atom is always more favorable than protonation at a heteroatom! It is noteworthy that double protonation of the tetraaminoallene 5 preferentially takes place at a carbon atom for- mally possessing two double bonds in the neutral form (Fig. 3) The rather large bond energies for the BH 3 complexes (Table 4) suggest that all complexes L 2 C-BH 3 should be synthetically accessible although 3-BH 3 has a comparatively weak bond. Note that the complex 1-CO 2 , which has a calculated BDE of only 1.3 kcal/mol, has been isolated and could become structurally characterized by X-ray analysis [29] . Since intermolecular interactions may contribute to the stability of molecules in the condensed phase it is possible to isolate even weakly bonded species. The complexes 1-BH 3 [32] and a substituted analog of 6-BH 3 that possesses ethyl substituents at the nitrogen atoms and methyl groups in the 4-and 5-positions of the imidazol-2-ylidene ring [35] are already known but the bond strength has not been measured. The calculated bond energies for the second BH 3 ligand of the complexes 1-(BH 3 ) 2 and 4-(BH 3 ) 2 are still quite high, while the BDE values for 2-(BH 3 ) 2 , 5-(BH 3 ) 2 , and particularly 3-(BH 3 ) 2 are rather small. It is remarkable that the latter species is a minimum on the potential energy surface.
The geometry optimization of 6-(BH 3 ) 2 leads to a structure where the second boron atom binds via a B-H-B bridge to the first BH 3 molecule and looses contact to the NHC ring. Experimental studies aiming at isolating 1-(BH 3 ) 2 resulted in isolation of an ionic complex [{(µ-H)H 4 B 2 }C(PPh 3 ) 2 ](B 2 H 7 ). The X-ray analysis showed that the complex has two boron-carbon donor-acceptor bonds between the C(PPh 3 ) 2 donor species and the [B 2 H 5 ] + acceptor moiety, which has a B-H-B bridge [32] .
The weaker Lewis acid CO 2 yields complexes L 2 C-CO 2 only for L 2 C = 1, 4, and 5, which have lower BDEs than L 2 C-BH 3 (Table 4 ). Attempts to optimize the geometries of 2-CO 2 and 3-CO 2 showed that CO 2 dissociates during the optimization. As mentioned above, the complex 1-CO 2 has been isolated in the solid state [29] although the calculations give a BDE of only 1.3 kcal/mol. The isolation of the tetraaminoallene adduct 5-CO 2 has been reported with ethyl groups at nitrogen instead of methyl but the structure has not been determined [23] . The calculations predict (Table 4) that the BDE is only 4.3 kcal/mol. The NHC complex 6-CO 2 has been isolated as well [44] . Thus, it is conceivable that 4-CO 2 (D e = 13.2 kcal/mol) might become isolated because the calculated BDE is clearly higher than for 1-CO 2 and 5-CO 2 . The only energy minimum structure of a complex with CO 2 ligands could become optimized for 1-(CO 2 ) 2 . However, the calculations predict that the latter species is unstable toward loss of the second CO 2 ligand and thus, it is unlikely that it will be experimentally observed.
G. FRENKING AND R. TONNER
The calculated BDEs suggest that the second PE is a useful probe in order to find out if a dicoordinated carbon molecule should be classified as divalent C(0) compound. According to the data shown in Table 4 it becomes obvious that 1, 2, 4, and 5 should be considered as divalent C(0) species. The equilibrium geometry and the bonding analysis of 5 suggest that it is a tetraaminoallene. The calculated strong donor property of 5, which is supported by experimental observations [34, 36] , indicates that the molecule may be considered as "hidden divalent C(0) species".
The interpretation of the compounds L 2 C in terms of L → C donor interactions is very helpful when the atomic partial charges of the complexes L 2 C-A and L 2 C-A 2 (A = H + , BH 3 , and CO 2 ) are compared with the values for the parent compounds 1-6. The calculated data are given in Table 5 . Protonation of 1 and 2 reduces the negative charge at the central carbon atom by only a small amount. Surprisingly, the central carbon atom in 3-H + , 4-H + , and 5-H + carries a higher negative charge than in the neutral compound. This is particularly striking for the tetraaminoallene 5 where the negative charge in the neutral compound (-0.21 e) increases to -0.47 e in the C-protonated species 5-H + . The counterintuitive increase of negative charge of an atom after protonation reveals that the "hidden" divalent C(0) character of 5 comes to the fore through protonation at the carbon atom. The higher negative charge at the central carbon atom of 3-H + , 4-H + , and 5-H + can be explained with the enhanced charge donation L 2 C → C(H + ) ← CL 2 that compensates for the charge flow to the proton (L 2 C)C → H + . A similar observation can be made for the other complexes L 2 C-BH 3 and L 2 C-CO 2 where the negative charge at the carbon donor atom decreases only a little or it becomes even larger like in 3-BH 3 , 5-BH 3 , and 5-CO 2 . The carbene donor atom in protonated NHC 6-H + and in the complexes 6-BH 3 and 6-CO 2 behaves clearly differently because it is the only donor atom remaining positively charged.
Surprising features are also found when the calculated partial charges in the doubly protonated species N-(H + ) 2 (N = 1-6) and in N-(BH 3 ) 2 (N = 1-5) are examined (Table 5 ). All tetracoordinated carbon donor atoms carry a negative partial charge even in the dications! The second protonation yields only slightly less negatively charged carbon donor atoms in 1-(H + ) 2 and 2-(H + ) 2 compared with the monocations but the carbon donor atoms in the dications 3-(H + ) 2 -5-(H + ) 2 are more negatively charged than in the respective monocations. The change in the partial charge from cation to dication is particularly striking for the doubly protonated NHC 6-(H + ) 2 where the second protonation turns the positively charged carbon atom into a negatively charged species. The change of the atomic partial charges at the carbon atom after complexation by H + , BH 3 , or CO 2 turns chemical intuition upside down. The truly bewildering partial charges can be understood in the light of the donor-acceptor bonding situation of divalent C(0) compounds. The donor properties of 1-6 have also been probed in transition-metal complexes N-W(CO) 5 , N-Ni(CO) 3 , and N-Ni(CO) 2 (N = 1-6 ). Figure 5 shows the optimized geometries at BP86/SVP and the calculated BDEs of the L 2 C-M(CO) n bonds at BP86/TZVPP//BP86/SVP. Figure 5 also gives the experimental bond lengths and bond angles for 1-Ni(CO) 3 [29] and 1-Ni(CO) 2 [29] and for substituted analogs of 6-W(CO) 5 [36] , 6-Ni(CO) 3 [37] , and 6-Ni(CO) 2 [37] . The agreement between theory and experiment is very good. The optimized geometry of 6-Ni(CO) 2 has a NHC ligand which is orthogonal to the plane of the Ni(CO) 2 moiety (C 2v symmetry) which agrees with the X-ray structure analysis of an N-substituted homolog [37] . The calculated data for the other compounds may thus serve as a reliable prediction for future measurements. The calculated C-Ni bonds in the 18-electron complexes N-Ni(CO) 3 are always longer than in the complexes N-Ni(CO) 2 which are formally 16-electron complexes if the ligands N are considered as two-electron donors. It will be interesting to see if the CL 2 ligands use both electron lone pairs for the C-Ni bonds in the latter species, which would explain the shorter and stronger bonds. Note that the C 3 O 2 ligand changes its coordination mode from η 1 in 3-Ni(CO) 3 to η 2 in 3-Ni(CO) 2 . 3 and N-Ni(CO) 2 (N = 1-6) which were found as minima on the PES. Experimental values are given in italics. Bond lengths in Å, angles in degree. Hydrogen atoms of the phenyl rings are omitted for clarity. a Experimental values from X-ray analysis taken from ref. [36] . b Experimental values from X-ray analysis taken from ref. [31] . c Experimental values from X-ray analysis of a substituted analog taken from ref. [37] . d Experimental values from X-ray analysis taken from ref. [31] .
e Experimental values from X-ray analysis of a substituted analog taken from ref. [37] . BDEs (D e ) for the N-M bond are given at the BP86/TZVPP//BP86/SVP level of theory.
(continues on next page) The calculated BDE values indicate (Fig. 5 ) that the L 2 C-W bonds in N-W(CO) 5 have a similar strength as the L 2 C-B bonds in N-BH 3 (Table 4 ). The strongest bond is predicted for 6-W(CO) 5 (D e = 54.3 kcal/mol) while the weakest bond is calculated for 3-W(CO) 5 (D e = 15.4 kcal/mol). The BDE values for N-W(CO) 5 shall be compared with the calculated result for W(CO) 6 (D e = 44.5 kcal/mol) obtained at the same level of theory. The latter value gives a theoretical BDE of D 0 298 = 43.0 kcal/mol after correction for thermal and ZPE contributions, which is in excellent agreement with the experimental value of 46 ± 2 kcal/mol [38] . The data suggest that the carbene 6 yields a stronger bond with W(CO) 5 than CO, while the other carbon donor ligands have weaker bonds. It is noteworthy that the synthesis of 1-W(CO) 5 was reported more than 30 years ago by Kaska et al. [9] , but attempts to obtain crystals which are suitable for X-ray diffraction analysis were unsuccessful [39] . The calculated BDE for 1-W(CO) 5 (D e = 24.4 kcal/mol), which is a lower bound, should be sufficient to isolate the compound. The very high basicity of the divalent C(0) compounds easily leads to side reactions particularly in protic solvents, but the development of experimental methods in the last three decades should eventually lead to the isolation of complexes N-W(CO) 5 (N = 1-6 ). The synthesis of 3-W(CO) 5 would realize a new binding mode of carbon suboxide, which has not been observed so far [40] .
The calculated BDE values for N-Ni(CO) 3 and N-Ni(CO) 2 suggest that the L 2 C-Ni bonds are weaker than the respective L 2 C-W bonds and that the L 2 C-Ni(CO) 2 bonds are always stronger than the particular L 2 C-Ni(CO) 3 bond (Fig. 5) . The theoretically predicted trend of the bond energies is L 2 C-W(CO) 5 > L 2 C-Ni(CO) 2 > L 2 C-Ni(CO) 3 . The calculated bond energies for 6-Ni(CO) 3 and 6-Ni(CO) 2 can be compared with experimentally estimated values for N-substituted analogs that were recently published by Nolan et al. [37] . The bond strength of the NHC Ad -Ni(CO) 2 -and NHC t-Bu -Ni(CO) 2 complexes (Ad = adamantyl; t-Bu = tert-butyl) was given as 42 and 37 kcal/mol, respectively. This is in very good agreement with the theoretical BDE for the parent system 6-Ni(CO) 2 , which is estimated after considering thermal and entropic contributions as D 0 298 = 41.7 kcal/mol. The theoretical value for 6-Ni(CO) 3 of D 0 298 = 34.7 kcal/mol is somewhat larger than the experimental estimate NHC Mes -Ni(CO) 3 ≥ 24 kcal/mol ≥ NHC Ad -Ni(CO) 3 (Mes = mesityl) [37] but the difference may partly be caused by the bulky substituents.
The atomic partial charges for the transition-metal complexes N-W(CO) 5 , N-Ni(CO) 3 , and N-Ni(CO) 2 are given in Table 6 . The data indicate that the carbon donor atom retains its negative partial charge in 1-TM(CO) n -6-TM(CO) n which becomes even slightly more negative in the complexes compared with the free ligands (Table 5 ). This can be explained with the enhanced charge donation L 2 → C that compensates for the L 2 C → M(CO) n donation. The overall partial charges of the CL 2 lig-ands have positive values except for the C 3 O 2 ligand in 3-Ni(CO) 3 and 3-Ni(CO) 2 and the mixed Ph 3 P-C-CO ligand in 2-Ni(CO) 2 (Table 6 ). The negative value for q(CL 2 ) is caused by L 2 C ← TM π-backdonation when L = CO. Please note that the tungsten atom in the complexes always carries a significant negative charge while the nickel atom is always positively charged in N-Ni(CO) n . Table 6 NBO results (BP86/TZVPP//BP86/SVP) for N-W(CO) 5 , N-Ni(CO) 3 , N-Ni(CO) 2 (N = 1-6 
SUMMARY
The theoretical results of this work clearly show that there is a class of carbon compounds with the general formular CL 2 where the carbon atom retains its valence electrons as two lone pairs. The C-L bonds come from L → C donor-acceptor interactions where L is a strong σ-donor. Divalent C(0) compounds (carbones) are conceptually different from divalent C(II) compounds (carbenes) and tetravalent carbon compounds but the bonding situation in a real molecule may be intermediate between the three archetypes. There are molecules like tetraaminoallenes which may be described in terms of two double bonds (R 2 N) 2 C=C=C(NR 2 ) 2 where the extraordinary donor strength of the dicoordinated carbon atom comes only to the fore through the interactions with protons and Lewis acids. They may be considered as "hidden divalent C(0) compounds". The donor strength of divalent C(0) molecules should be further explored in synthesizing donor-acceptor complexes, which might possess interesting chemical properties.
